This paper presents a brief review of temporal processing, its relevance to audiologists, and methods for its clinical evaluation. Results are then summarized from the administration of four tests of auditory temporal resolution (Auditory Fusion Test-Revised [AFTR], Random Gap Detection Test [RGDT], Binaural Fusion Test [BFT], and Gaps-In-Noise Test [GIN]) to ten children with normal hearing (mean age = 8.7 years). Statistically significant differences in mean temporal resolution thresholds derived from the four tests resulted from differences in stimulus and task variables. From a clinical perspective, however, all tests yielded comparable results, indicating normal temporal resolution for all 10 children. Differences among the four tests with regard to ease of use, time required for administration and scoring, and face validity are discussed. Additional research is needed to determine the relative sensitivity and specificity, and, therefore, the clinical utility of these four temporal resolution tests in both pediatric and adult populations. GIN] ) a diez niños con audición normal (edad media = 8.7 años). De las cuatro pruebas se obtuvieron diferencias estadísticamente significativas en los umbrales medios de resolución temporal, a partir de diferencias en los estímulos y en variables de cada tarea. Desde una perspectiva clínica, sin embargo, todas las pruebas aportaron resultados comparables, mostrando resolución temporal normal en los 10 niños. Se discuten las diferencias entre las cuatro pruebas con relación a facilidad de uso, tiempo requerido para su administración y calificación en puntaje, y valor de significado. Se necesita investigación adicional para determinar su relativa sensibilidad y especificidad, y por lo tanto, la utilidad clínica de estas cuatro pruebas de resolución temporal tanto en poblaciones pediátricas como de adultos.
TEMPORAL PROCESSES IN HEARING, LISTENING, AND LANGUAGE PROCESSING
T emporal processing refers to time-related aspects of acoustic processing. Temporal processing encompasses a wide range of auditory skills including temporal resolution or temporal discrimination (i.e., gap detection and fusion), masking (i.e., backward and forward masking), temporal integration (i.e., temporal summation), and temporal ordering (i.e., temporal sequencing), as well as localization and pitch perception (ASHA, 1996) . These temporal processes are crucial to a wide range of auditory and auditory-language behaviors including rhythm perception, periodicity pitch discrimination, duration discrimination, phoneme discrimination, and segregation of auditory figure and ground (i.e., listening in noise or competition) (Phillips, 2002) . Chermak and Musiek (1997) emphasized the role of temporal processing across the range of language processing skills, from phonemic, voice-onset time differentiation underlying cognate discrimination (e.g., /b/ v. /p/), to lexical distinctions (e.g., "sub' ject" v. "sub ject'"), temporally cued prosodic distinctions (e.g., "night rate" v. "nitrate"), and resolution of ambiguity (e.g., "she saw the snow drift by the window" v. "she saw the snowdrift by the window").
Temporal processing deficits may underlie a range of auditory difficulties seen in individuals diagnosed with (C)APD, including understanding speech in the presence of background noise, difficulties in auditory performance with competing signals, difficulties in auditory performance with degraded acoustic signals, and difficulty following verbal directions (ASHA, 1996; Chermak and Musiek, 1997) . Baran et al (2004) found temporal resolution and temporal patterning deficits in a 46-year-old woman who suffered a cerebrovascular accident with damage involving a large portion of the primary auditory area of the left hemisphere. Auditory complaints included difficulty hearing in the presence of background noise, difficulty understanding in the presence of multiple speakers, and difficulty comprehending the speech of people who speak fast. Temporal processing deficits have been linked to language and learning problems (e.g., GordonSalant and Fitzgibbons, 1993, 1999; Merzenich et al, 1996; Tallal et al, 1996; Helenius et al, 1999; Miller et al, 2001; Rey et al, 2002; Walker et al, 2002; Baran et al, 2004) ; however, this purported linkage is controversial (see, for example, Studdert-Kennedy and Mody, 1995; Bishop et al, 1999; Nittrouer, 1999) .
ASSESSING TEMPORAL RESOLUTION
A uditory temporal resolution is defined as the shortest time period over which the ear can discriminate two signals (i.e., auditory temporal discrimination ; Gelfand, 2004) . Auditory temporal resolution can be measured using a variety of approaches, including gap detection or its reciprocal process, fusion detection (Forest and Green, 1987; Formby and Muir, 1988) . Presently, there are two commercially available tests to assess temporal resolution in a clinical setting (i.e., Random Gap Detection Test [RGDT; Keith, 2000] and the Auditory Fusion Test-Revised [AFTR; McCroskey and Keith, 1996] involves the presentation of two relatively long sounds, a leading and a trailing sound, with a brief silent period or gap between them (Phillips, 1999) . Gap detection tasks generally require subjects to listen to stimuli presented with varying interstimulus intervals and indicate when they detect the presence of the gap. The gap detection threshold represents the smallest silent interval in a stimulus that a listener can detect (Lister et al, 2002) . Fusion detection tasks, in contrast, require subjects to indicate when two stimuli fuse as one; the fusion threshold represents the smallest gap or silent interval in a stimulus that a listener does not detect. Clinically, fusion detection and gap detection are often used interchangeably to describe the same process (Keith, 2000) ; however, it is not clear whether the two tasks reflect the same underlying process or neurology. Discontinuity of spike potentials and/or neural adaptation might underlie one or both tasks (Phillips, 1999) . Mickey and Middlebrooks (2001) argued that the neurophysiology of the perception of two distinct acoustic stimuli as one fused stimulus is a continuation of spike potentials, similar to the neurophysiologic response of a single acoustic stimulus. Eggermont (1995) proposed that the reduction in neural activity after the presentation of the second click is completed is the neural correlate of the auditory fusion threshold. Eggermont noted that the auditory fusion threshold in humans should occur for gap durations below 2-3 msec, since the average gap detection threshold in normal human populations occurs at approximately 2-3 msec (Plomp, 1964; Penner, 1977; Phillips et al, 1998) .
The temporal resolution threshold is dependent on a number of subject, stimulus, and task presentation variables. Auditory fusion thresholds generally decrease (i.e., improve) from age 3 years to 11 years, at which time adult values are attained (Davis and McCrosky, 1980) . Gap duration discrimination is poorer for older listeners (Strouse et al, 1998; Lister et al, 2002) . Temporal gap detection thresholds are typically 2-3 msec for broadband noises and clicks, except at low intensity levels where the threshold increases (Patterson and Green, 1970; Penner, 1977) . McCrosky and Keith (1996) found no significant difference in (AFTR) fusion thresholds across octave frequencies between .25 and 4 kHz. Keith (2000) reported no significant difference in (RGDT) gap detection thresholds across octave frequencies between .5 and 4 kHz. At low intensity levels, gap detection improves with increasing intensity level (Fitzgibbons, 1983; Shailer and Moore, 1983) . Gap detection thresholds in narrowband noise are large (up to 22 msec) at low center frequencies but decrease to 2-3 msec as the center frequency increases and as the bandwidth increases (Shailer and Moore, 1983; Phillips, 1999) . Gap detection thresholds are shorter for withinchannel task designs (i.e., spectrally similar [or identical] leading and trailing stimuli) relative to between-channel task designs (i.e., the leading and trailing stimuli differ along one or more dimensions, including spectral content and spatial laterality) (Phillips et al, 1997) .
Audiologists 
Auditory Fusion Test-Revised (AFTR)
The AFTR is a digitized version of the Wichita Auditory Fusion Test (WAFT) (McCroskey and Keith, 1996) . The AFTR measures the shortest separation between two tones that results in a listener's perception of a single stimulus rather than two separate stimuli. This minimum duration is identified as the auditory fusion threshold and is measured in milliseconds (msec). The tone pairs are presented monaurally at 50 dB SL (re: PTA) in ascending and descending runs relative to the duration of the interpulse interval (IPI). The listener's task is to indicate whether one or two distinct tones is heard. The listener must count the number of tones heard; however, he or she may be directed to respond verbally (i.e., by stating one or two) or nonverbally. Nonverbal responses include pointing to a response card with one and two dots or raising one or two fingers (McCroskey and Keith, 1996) .
The AFTR consists of three subtests. Subtest 1 is used as a screening and practice test with .5 kHz tone pairs ascending from 0 to 300 msec IPI. Performance on the screening subtest determines whether Subtest 2 or 3 is administered to assess auditory fusion. Standard Subtest 2 tests fusion at five octave frequencies between .25 and 4 kHz. There are 18 tone pairs at each frequency. Within these 18 tone pairs, the IPI ascends in 5 msec steps from 0 msec to 40 msec and then descends to 0 msec. Expanded Subtest 3 contains 18 pairs of tones at each of the three frequencies: .25 kHz, 1 kHz, and 4 kHz. The IPI of each tone pair ascends from 40 msec to 300 msec and then descends to 30 msec. Expanded Subtest 3 is used if a subject does not achieve fusion for IPIs below 60 msec on Subtest 1. Each subtest can be administered monaurally or binaurally; however, normative data has been reported for binaural administration only (McCroskey and Keith, 1996) . The AFTR fusion threshold is determined for each frequency as the mean of the ascending and descending IPI that is perceived as a single fused stimulus. The composite AFTR threshold is calculated as the mean of the frequency specific fusion thresholds.
No reliability studies have been reported for the AFTR. McCroskey and Keith (1996) claimed the predictive validity of the AFTR after demonstrating that the AFTR identified temporal resolution deficits in agreement with the WAFT. In an earlier study, McCroskey and Kidder (1980) claimed to have established the validity of the WAFT by demonstrating that children (7-9 years) with reading and language disorders demonstrated temporal resolution deficits relative to normal controls. Isaacs et al (1982) reported that children (9 to Normative data based on adult performance 5 AFTR and RGDT allow for motoric response modes (see text); however, verbal counting mode used in this study 6 Subtest 1 + 2 = 16 min.; Subtest 1 + 3 = 13 min.
18 years) with language and learning disabilities presented larger AFTR thresholds relative to a control group of normally achieving children. Normative data is available for children, adults, and older adults (McCrosky and Keith, 1996) .
Random Gap Detection Test (RGDT)
The RGDT is a revision of the AFTR (Keith, 2000) . The screening or practice subtests (1 and 3) employ an ascending series of IPIs; however, the actual tonal and click subtests (2 and 4) present IPIs in random order. The listener's task is to indicate whether one or two distinct tones or clicks is heard. The RGDT response mode is identical to that of the AFTR. The listener must count the number of tones (or clicks) heard; however, he or she may be directed to respond verbally (i.e., by stating one or two) or nonverbally. Nonverbal responses include pointing to a response card with one and two dots or raising one or two fingers.
The RGDT consists of four subtests. All subtests employ nine IPIs ranging from 0 msec to 40 msec. Subtest 1 is the practice test for tonal stimuli. It consists of nine .5 kHz tone pairs presented with ascending IPIs. Subtest 2 consists of nine tone pairs for each of four octave frequencies between .5 and 4 kHz with IPIs presented in random order. The test frequency sequence begins with .5 kHz, followed by 1 kHz, 2 kHz, and 4 kHz. Each of nine IPIs is presented once per frequency in Subtest 2. Subtest 3 is the practice test for click stimuli. It consists of nine click pairs presented with ascending IPIs. Subtest 4 presents click pairs separated by nine IPIs presented in random order. In contrast to the AFTR, each RGDT subtest is presented in the binaural condition only at a comfortable listening level. The RGDT gap detection threshold is defined as the smallest IPI that leads to a subject report of two distinct stimuli within a given frequency (or the smallest IPI that leads to a subject report of two distinct clicks). The composite RGDT threshold for tones reflects the mean of the four frequency specific gap detection thresholds.
The RGDT and the AFTR tests differ in several respects. First, IPIs are randomized in the RGDT, rather than following an ascending or descending presentation series as in the AFTR. The RGDT also includes click stimuli (RGDTC) as well as tonal stimuli (RGDTT). The use of tonal stimuli in both the RGDT and the AFTR allows for examination of a subject's frequency specific temporal resolution abilities. Since peripheral hearing loss can influence temporal resolution, administering the RGDT or the AFTR at a frequency with normal sensitivity minimizes this potential confound. In contrast, the spectrally complex click stimuli of the RGDT may be especially useful to screen temporal resolution. Also differentiating the AFTR and the RGDT is that the former seeks to measure the fusion threshold, while the latter seeks to measure the gap detection threshold. Interestingly, although the same response is required of subjects on both RGDT and the AFTR (i.e., counting the number of stimuli perceived), the measure extracted from the AFTR is labeled an auditory fusion threshold while the measure extracted from the RGDT is labeled a gap detection threshold. No reliability studies have been reported for the RGDT. Using the AFTR as the criterion measure, Keith (2000) attempted to establish the predictive validity of the RGDT by examining agreement in correctly identifying individuals with temporal resolution difficulties. (Recall that McCroskey and Keith [1996] examined the validity of the AFTR by comparing performance on the AFTR with performance on the WAFT.) Keith (2000) reported that gap detection thresholds obtained on the RGDT for tonal stimuli were comparable to fusion thresholds reported for the AFTR, as published by McCroskey and Kidder (1980) . Normative data is available for children, adults, and older adults (Keith, 2000) .
Binaural Fusion Test (BFT)
The BFT is an experimental temporal fusion test (in contrast to a binaural spectral fusion test) developed by Dr. Frank Musiek of the University of Connecticut. The BFT engages both temporal resolution and binaural interaction. Listeners are required to attend to pairs of noise bursts presented dichotically and sequentially, with one noise burst of the pair presented first to one ear followed by the second noise burst presented to the opposing ear, separated by randomly assigned interaural pulse intervals (IAPI). The listener responds by counting whether one or two noise bursts were heard. The BFT differs from the RGDT and the AFTR in its use of noise stimuli and in its dichotic presentation mode. The listener must successfully integrate the information between ears as well as discriminate the temporal offset to correctly identify the number of noise bursts of the BFT.
The BFT consists of three forms. One of the three forms can be used as a practice list to train the subject to the task. Each form contains 54 trials with different IAPI randomizations (ranging from 0 msec to 100 msec) across ears. Also randomized is the ear to which the first noise burst is presented, further reducing predictability. The BFT is presented at 55 dB HL. The binaural fusion threshold is defined as the shortest IAPI that results in a subject report of one noise burst on four of six presentations. No data is available regarding the validity and reliability of the BFT.
Gaps-In-Noise (GIN) Test
The GIN measures gap detection thresholds for interrupted noise (Musiek et al, in press ). Instead of using tonal, noise, or click stimulus pairs, the stimuli for the GIN are sixsecond white noise segments interspersed with random gaps, ranging in duration from 2 msec to 20 msec.
The GIN consists of a practice test comprised of ten noise segments with gaps ranging in duration from 5 msec to 20 msec and four alternative tests employing different gap randomizations. Each of the four alternative tests consists of a different randomization of 10 gap durations presented six times each across 35 noise segments for a total of 60 gaps. Embedded in each six-second noise segment is from one to three silent intervals, ranging from 2 msec to 20 msec each. The GIN is administered monaurally at a presentation level of 55 dB SL (re: PTA). The gaps-in-noise detection threshold is defined as the shortest IPI that is detected on four of six presentations.
The GIN's response task is considerably different from that of the three other temporal resolution tests. In the administration of the AFTR, RGDT, and the BFT, subjects are required to count the number of sounds and indicate, either verbally or nonverbally, whether one or two sounds were heard. In contrast, the GIN requires subjects to respond by pressing a button when a gap in the sixsecond continuous noise is detected. By requiring neither a counting response nor a response involving speech or language production, the GIN is presumed to be less cognitively demanding and less vulnerable to interference by linguistic confounds. Although both the BFT and the GIN employ noise stimuli, the BFT is a binaural, dichotic test of fusion, whereas the GIN is a monaural, gapsin-noise detection test.
Normative data collected on normally hearing adults revealed a mean gap detection duration for adults of 4.9 msec, with a standard deviation of 1 msec (Musiek et al, in press ). The validity of the GIN as a clinical measure of temporal resolution was examined by comparing the performance of 18 adult patients (mean age = 44.2 years) with confirmed neurological lesions (brain stem [9] and subcortical/cortical [9]) of the central auditory nervous system (CANS) following cerebral vascular accidents with the performance of 50 adults with normal hearing. The mean gap detection duration (8.2 msec) for the patients with CANS lesions was statistically larger than the mean gap duration of the normal subjects, with the GIN demonstrating a sensitivity of approximately 70-80% to CANS lesions (Musiek et al, in press ). Preliminary findings indicate that the four alternative test randomizations are equivalent (Musiek et al, in press ).
CLINICAL RELEVANCE OF TEMPORAL RESOLUTION TESTS
T he "Report of the Consensus Conference on the Diagnosis of Auditory Processing Disorders in School-Aged Children" (Jerger and Musiek, 2000) included recommendations for a test battery providing the necessary information for the differential diagnosis of (central) auditory processing disorder (C)APD. The recommendations included behavioral tests, electroacoustic tests, electrophysiologic tests, and a detailed case history. A measure of temporal gap detection was among the behavioral tests recommended to examine auditory temporal resolution.
The purpose of the present study was to compare performance on the four tests of temporal resolution described above in order to determine whether differences in stimulus and task variables would lead to meaningful clinical differences in a group of children with normal hearing.
METHOD Subjects
Ten children with bilateral normal hearing, ranging in age from 7.2 to 11.7 (mean age = 8.7 years) participated. All were performing at grade-level academically. Prior to participation, subjects met the following criteria: (1) pure-tone air-conduction thresholds no poorer than 15 dB HL bilaterally at octave frequencies between .25 and 8 kHz (ANSI, 1996) ; (2) normal immittance measures (middle ear pressure +/-100 daPA and compliance of .3 ml or above) bilaterally (ANSI, 1987) ; and (3) presence of ipsilateral and contralateral acoustic reflexes bilaterally at expected sensation levels and hearing levels for octave frequencies between .5 and 4 kHz.
Procedure
All testing was conducted in a soundtreated booth (ANSI, 1991) . Each subject was administered four temporal resolution tests (AFTR, RGDT, BFT, and GIN) in random order. All tests were administered binaurally, except the GIN. (The AFTR was not administered monaurally as all normative data has been reported for the binaural condition only.) Practice trials preceded each test administration. The AFTR was presented at 50 dB SL (re: PTA). The RGDT and the BFT were presented at 55 dB HL. For the AFTR, the RGDTT, and the BFT, subjects were instructed to respond by indicating whether they heard one or two sounds (or clicks in the RGDTC subtest). The GIN was presented at 50 dB SL (re: PTA); subjects were told to press a button each time they heard a pause within the noise.
RESULTS

F
or each subject, six different measures were extracted from the four temporal resolution tests. The RGDT provided two measures: the composite binaural gap detection threshold (averaged across four frequencies) for tonal stimuli (RGDTT) and the binaural gap detection threshold for click stimuli (RGDTC). Two monaural gap detection thresholds were measured for the GIN. The BFT provided a dichotic measure, and the AFTR provided a diotic, composite measure of binaural fusion (averaged across five frequencies). All subjects performed within one standard deviation of available clinical norms on all measures. (No norms are available for the BFT, and only adult norms are available for the GIN.) Means, ranges, and standard deviations for the six measures of temporal resolution are displayed in Table  2 .
A repeated measures analysis of variance (ANOVA) revealed a significant main effect of test (F = 10.58; p < .001). A Newman-Keuls's multiple-range test revealed that 8 of 15 possible pairings of temporal resolution means differed significantly (p < .05), as indicated by mean differences larger than the minimum critical difference value (Table 3) .
DISCUSSION
T he present study was designed to compare normally hearing children's performance across four different tests of temporal resolution differing in both stimulus and task variables. Statistically significant differences among gap detection and fusion mean thresholds appear to reflect differences in tasks, stimuli, and mode of presentation across the four tests.
Temporal resolution thresholds have been shown to improve (become smaller) as presentation intensity level increases (Fitzgibbons, 1983) ; however, the small variance in presentation level (i.e., no greater than 5 dB HL) across the four tests in this study probably was not responsible for the statistically significant differences among test means. Of the remaining differences among the test measures (Table 1) , four are most salient: presentation mode, stimulus type, response mode, and response task.
Although Keith (2000) reported comparable RGDT thresholds for click and tonal stimuli, temporal resolution thresholds have been reported to vary as a function of stimulus parameters (Fitzgibbons, 1983; Moore, 1985; Eddins et al, 1992; Moore et al, 1993; Hall et al, 1996; Phillips et al, 1997) . In the present study, six of the eight comparisons yielding significant mean differences (i.e., all but BFT/GINR and BFT/GINL) differed in stimulus type. Mean performance on the RGDTC was 8.4 msec, nearly twice the mean obtained for any other measure. The statistically significant difference between the GIN and the BFT (which both employ a noise stimulus) might have been due to differences in their presentation modes (i.e., the BFT employs noise burst pairs in a dichotic, between-channel design, while the GIN delivers noise segments interspersed with gaps in a monaural, within-channel presentation mode). Different response modes and tasks also may have contributed to the mean difference between the GIN and the BFT (i.e., the BFT requires a verbal counting response while the GIN requires a nonverbal, motoric response). Four of the eight significant paired comparisons involved the GIN, underscoring the role of stimulus differences, as well as the GIN's unique nonverbal response mode/task (i.e., button pressing) as major sources of variance in performance. The exceptionally small mean fusion threshold derived from the AFTR may have resulted from the predictability of ascending/descending stimulus runs (which may induce response perseveration).
Of the seven nonsignificant comparisons, two were anticipated (i.e., GINR / GINL and AFTR / RGDTT) given the shared stimulus type, presentation mode (i.e., monaural or binaural), response mode, and response task within the pairs. It was somewhat unexpected to find nonsignificant mean differences between AFTR/GINR, AFTR/GINL, RGDTT/GINL, and RGDTT/GINR since these pairs differ across all four key dimensions of stimulus type, presentation mode, response mode, and response task. The nonsignificant differences between the AFTR and the GINR, GINL, and BFT may be a reflection of the predictable staircase presentation method of the AFTR, which may have resulted in smaller fusion thresholds on the AFTR, approaching the temporal resolution thresholds derived from the GIN and the BFT. Similarly, the BFT's and the AFTR's shared binaural mode of presentation, response mode, and response task seems to have neutralized any effects of their stimulus differences.
The exceptionally small temporal resolution scores obtained on the BFT were somewhat unexpected considering this test's dichotic presentation mode. According to Phillips (1999) , between-channel temporal resolution tasks, where the leading and trailing stimuli are presented disparately, are thought to require longer duration times to resolve due to perceptual channel switching required of the CANS. The BFT's dichotic presentation mode rendered it a between-channel test; however, the temporal resolution thresholds obtained on the BFT were the smallest of all six measures. The larger step sizes (5-20 msec) between BFT stimuli reduced the test's precision and probably accounts for this unexpected finding. Moreover, unlike the other tests examined in this study, the BFT includes no gap interval between 0-5 msec. The AFTR and the RGDT include a 2 msec step, and the GIN includes a 2 msec gap, with subsequent gaps spaced at 1 msec intervals at 3 msec, 4 msec, and 5 msec. The 0 msec measure of temporal resolution obtained on the BFT by 9 of 10 subjects may be an artifact of its larger step size and may have limited the BFT's sensitivity in detecting the true limits of temporal resolution.
Comparison Temporal Tests/Chermak and Lee
CLINICAL IMPLICATIONS AND CONCLUSIONS
D espite statistically significant differences among test means, no clinically significant difference in performance across tests was observed for the ten children with normal hearing who participated in this study. All children performed within one standard deviation of available clinical norms on all measures, indicating that, from a clinical perspective, all four tests were equivalent in the sense that they classified normal children appropriately. Whether they will all correctly classify abnormal children remains to be determined.
Differences were noted among the four temporal resolution tests; however, that might influence the audiologist's decision to use one test over another. The four temporal resolution tests studied here differ with regard to ease of use and time required for administration and scoring. The BFT and the RGDT require less time to administer; however, the BFT's precision is limited by its larger 5 msec IAPI step size. Further development of the BFT should address this limitation. The measure of gap detection derived from the RGDT is determined on the basis of only nine trials per frequency, with each IPI presented only once per frequency. Although the mean gap detection threshold derived from the RGDT was clinically comparable to the other temporal resolution means, the RGDT's limited number of trials might influence the test's reliability when administered to listeners with CANS involvement or (C)APD. Clinicians concerned about the RGDT's limited number of trials might consider increasing the number of trials by repeating a condition. Further, clinicians might elect to direct listeners to respond motorically rather than verbally to minimize potential confounds on the RGDT (or the AFTR).
Administering and scoring the GIN may be more challenging initially; however, the GIN presents a number of advantages. The GIN presents strong face validity as a true measure of temporal resolution since it does not require a counting or verbal response from subjects and thereby minimizes potential confounds (Jerger and Musiek, 2000) . The GIN is presented monaurally, which may provide useful laterality information. The GIN gap detection threshold is defined as the shortest IPI detected on four of six trials (66%), which is more consistent with customary definitions of threshold as a probability of response between no response (0%) and 100% response. Also, preliminary studies have demonstrated good reliability and sensitivity and specificity of the GIN when administered to patients with confirmed neurological lesions of the CANS and normally hearing subjects (Musiek et al, in press ).
None of the four tests was considered as a criterion measure in the present study due to the limited information available regarding their sensitivity and specificity. Additional research is needed to determine the relative sensitivity and specificity, and therefore, the clinical utility of these four temporal resolution tests with pediatric and adult populations.
